Tyrosine kinase inhibitors enhance GHRH-stimulated cAMP accumulation and GH release in rat anterior pituitary cells.
In this study, the role of tyrosine phosphorylation in agonist-stimulated cAMP accumulation and GH release in rat anterior pituitary cells was investigated. It was found that genistein, a tyrosine kinase inhibitor, while having no effect on its own, potentiated GHRH-stimulated cAMP accumulation in a concentration-dependent manner. In comparison, daidzein, an inactive analogue of genistein, was ineffective and vanadate, a phosphotyrosine phosphatase inhibitor, reduced GHRH-stimulated cAMP accumulation. Additional structurally unrelated tyrosine kinase inhibitors, erbstatin and tyrphostins, also potentiated GHRH-stimulated cAMP accumulation. To determine the site of action of the tyrosine kinase inhibitors, pituitary adenylate cyclase-activating polypeptide (PACAP), cholera toxin and forskolin were used to increase cAMP accumulation. Genistein enhanced the PACAP-, cholera toxin- or forskolin-stimulated cAMP accumulation, suggesting that the site of action is at the post-receptor level. However, when the phosphodiesterase was inhibited by isobutylmethylxanthine, genistein did not potentiate and vanadate did not inhibit GHRH-stimulated cAMP accumulation, indicating that phosphodiesterase is a probable site of action for the inhibitor. Genistein and erbstatin also enhanced GHRH-stimulated GH release and the effect of vanadate was inhibitory. These results indicate that tyrosine kinase inhibitors enhance cAMP accumulation through their action on phosphodiesterase activity in rat anterior pituitary cells and the tyrosine kinase pathway appears to be involved in the control of GH release.